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(PART I)Fortran Forum is reprinting this High Performance Fortran Language Specification over several 
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In this paper we present a new form of texture mapping that produces increased photorealism. Coefficients 
of a biquadratic polynomial are stored per texel, and used to reconstruct the surface color under varying 
lighting conditions. Like bump mapping, this allows the perception of surface deformations. However, our 
method is image based, and photographs of a surface under varying lighting conditions can be used to 
construct these maps. Unlike bump maps, these Polynomial Texture Maps (PTMs) al ... 
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We have presented in this paper the survey of the parallel machines that are marketed today. The survey 
includes the latest machines available from Kendell Square Research, Thinking Machines Corporation, MasPar 
Computer Corporation, NCUBE Corporation, Sequent Computer Systems and Parsytec. We have provided the 
topology, architecture, cache coherence, synchronization and performance in M FLOPS for each of the 
machines subject to the availability of information. 
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The goal of languages like Fortran D or High Performance Fortran (HPF) is to provide a simple yet efficient 
machine-independent parallel programming model. After the algorithm selection, the data layout choice is 
the key intellectual challenge in writing an efficient program in such languages. The performance of a data 
layout depends on the target compilation system, the target machine, the problem size, and the number of 
available processors. This makes the choice of a good layout extremel ... 
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We succeeded in getting 14.9 TFLOPS performance when running a plasma simulation code IMPACT-3D 
parallelized with High Performance Fortran on 512 nodes of the Earth Simulator. The theoretical peak 
performance of the 512 nodes is 32 TFLOPS, which means 45% of the peak performance was obtained with 
HPF. IMPACT-3D is an implosion analysis code using TVD scheme, which performs three-dimensional 
compressible and inviscid Eulerian fluid computation with the explicit 5-point stencil scheme for spatial ... 
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We make observations that improve processor utilization and decrease communication overhead for several 
parallel sorting algorithms. These lead to constant factor improvements on the best previous parallel sorting 
bounds for both mesh-connected and linearly connected parallel architectures [2,12] (Previous bounds were 
within a constant factor of optimal.). These improved bounds are achieved using fewer processors with 
greater processor utilization. 
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This paper proposes a design of matrix machines for solving large-scale band-limited matrix equations. The 
design provides a guide-line for specifying functionality of each processing element PE, array arrangements 
of PEs, communication structures and parallel algorithms. The basic feature of the design is (1) a rotary 
array arrangement of data-flow type PEs with the slant width 2B-1 and circumference Z, on which the 
diagonal strip of a band-limited matrix data is wound around, and (2) wave ... 
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concurrent computers with a hypercube topology, using a general technique we call the method of cube 
geodesies. We address the calculation of various transformations ( convolutions, functional etc. ) of data 
distributed over the hypercube; examples are the Fast Fourier Transform, matrix algorithms, global scalar 
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